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(Translation of paragraphs [0016] to [0042]) 
[0016] 

[Embodiments] 

Fig. 8 shows a perspective view of a vehicle 12 to which an 
automatic sliding door device 10 is applied as an automatic opening- 
and-closing device according to an embodiment of the present 
invention. As shown in this figure, the vehicle 12 is provided with a 
door panel 14 as a moving body. The door panel 14 is formed such that 
it can be fitted in an opening 20 formed on a side wall 18 of a vehicle 
body 16, for use by a passenger getting on or off the rear seat (not 
shown), and such that in a state where the door panel 14 is fitted in 
the opening 20 to close the opening 20, an outside surface of the door 
panel 14 becomes approximately flush with an outside surface of the 
side wall 18. 



[0017] 
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At a top end portion of the door panel 14, a door frame 1 16 in 
a rough U-shaped form having an opening facing downwards is 
integrally formed, and forms a window frame of a window glass 118 
provided on the door panel. 

[0018] 

Also, as shown in Fig. 8, at a bottom portion of the door panel 
14, a bracket extended inward in the transverse direction of the 
vehicle is integrally formed. As shown in Fig. 9, a roller 24 is axially 
supported at a tip end of the bracket 22, and abuts against an outside 
surface in the vehicle width direction of a guide rail provided on a back 
side of a floor panel (not shown) of the vehicle 12. The roller 24 can 
move along the forward and backward direction of the vehicle 12, while 
rolling due to friction with the guide rail 26. As shown in Fig. 9, 
however, an outer end portion in the vehicle width direction of the 
guide rail 26 slants toward the inside in the vehicle width direction on 
the front end side. By the roller 24 rolling along the slanted portion, 
the roller 24 moves inward in the vehicle width direction while moving 
toward the front of the vehicle 12. Thereby, the door panel 14 sliding 
along the forward and backward direction of the vehicle 12 outside in 
the vehicle width direction of the side wall 18 shifts inward in the 
vehicle width direction to thereby fit into the opening 20. On the 
contrary, the roller 24 moves outward in the vehicle width direction 
while moving toward the rear side of the vehicle 12, and thereby, the 
door panel 14 fitted into the opening 20 moves outward in the vehicle 
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width direction of the side wall 18 to thereby be able to slide along the 
forward and backward direction of the vehicle 12. 

[0019] 

Moreover, as shown in Fig. 9, a pulley and a drive roller 30, 
which rotate around an axis in the vertical direction of the vehicle 12, 
are provided towards the inside in the vehicle width direction of the 
guide rail 26, and an endless belt 32 is entrained between them. To 
the endless belt 32 is fixed the above-described bracket 22, and when 
the bracket 22 moves due to the rotation of the endless belt 32, the 
roller 24 rolls along the guide rail 26, and further, the door panel 14 
moves. 

[0020] 

The drive roller 30 is connected to a slide actuator 34 (see Fig. 
8) disposed on the back side of the floor panel, and the endless belt 32 
rotates by means of a driving force of a slide motor 40 (see Fig. 10) 
provided in the slide actuator 34. Also, as shown in Fig. 10, the slide 
actuator 34 includes a slide driver 38 structuring control means. The 
slide motor 40 is electrically connected to a computer 36 structuring 
the control means via the slide driver 38, and is also electrically 
connected to an operation switch 52 (see Fig. 8) provided in the vicinity 
of a driver's seat in the vehicle 12 via the computer 36. By operating 
the operation switch 52 to transmit a predetermined signal to the 
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computer 36, the slide actuator 34 is operated or stopped to thereby 
slide (move to open/close) the door panel 14. 

[0021] 

As shown in Fig. 10, the slide actuator 34 includes a position 
detection device 44. The position detection device 44 is provided so as 
to correspond to any of a rotation axis, an output axis, or a reduction 
gear between the rotation axis and the output axis (these are all not 
shown), so that the amount the rotation axis, output axis, or reduction 
gear rotates from a point in time that the slide motor 40 starts driving 
can be detected. 

[0022] 

The rotation of the rotation axis of the slide motor 40 
described above is transmitted to the output axis via the reduction 
gear, and the drive roller 30 (see Fig. 9) rotates with the rotation of the 
output axis to rotate the endless belt 32, to thereby slide the door 
panel 14. Therefore, the amount the door panel 14 slides is 
proportional to the amount the output axis rotates, and the amount 
the output axis rotates is also proportional to the amount the 
reduction gear rotates and the rotation axis rotates. Hence, the 
amount the door panel 14 slides can be calculated by measuring the 
amount the rotation axis rotates from the time of starting the slide 
motor 40. 



4 



[0023] 

As one example of a structure of the position detection device 
44, there can be mentioned a structure in which a plurality of slits are 
formed in a turntable rotating with the rotation axis, penetrating 
therethrough along the thickness direction thereof, around the 
rotation axis every predetermined angle, and a light-emitting element 
and a light-receiving element are arranged with the turntable 
therebetween, so that only when the turntable rotates and slit faces 
the light-emitting element, the light emitted from the light-emitting 
element passes through the slit and is received by the light-receiving 
element. The amount the rotation axis rotates is calculated by 
counting the number of times that light is made incident at the 
light-receiving element. Moreover, there is another structure in which 
one of sliding contacts is brought into contact with a conductive board 
such as a metal board which rotates with the rotation axis, and the 
other sliding contact is disposed so as to be able to contact a 
conductive pulse piece formed in a protruding state from the outer 
periphery of the conductive board radially every predetermined angle 
around the rotation axis, so that when the conductive board rotates 
and the pulse piece is brought into contact with the other sliding 
contact, both sliding contacts become conductive via the pulse piece 
and the conductive board, and the amount the rotation axis rotates is 
calculated by counting the number of times that the sliding contacts 
are conductive. 
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[0024] 

Moreover, with the present embodiment, the structure of the 
position detection device 44 is such that it detects the amount the 
rotation axis of the slide motor 40 rotates, but the structure of the 
position detection device 44 is not limited thereto, and the structure 
may be any structure so long as the position of the door panel 14 is 
directly or indirectly detected by the position detection device 44. As 
one example of a structure for detecting the position of the door panel 
14, for example, the following structure may be considered: a light- 
emitting element is provided inside of the door panel 14, and a light- 
receiving element is provided at a position that faces the light-emitting 
element when the door panel 14 slides to a predetermined position on 
the side wall 18 of the vehicle body 16, so that when the light-receiving 
element receives the light emitted from the light- emitting element, it is 
detected that the door panel 14 has slid up to the predetermined 
position. 

[0025] 

On the other hand, as shown in Fig. 1 1, a bracket 46 extended 
inward in the vehicle width direction is disposed in a vertical direction 
middle portion and in an upper end portion of the door panel 14. A 
roller (not shown) is provided at the tip end of each of these brackets, 
and each of the rollers comes into a guide groove 50 disposed in a 
proper position of the vehicle 12 in a state of being prevented from 
coming off, and moves along the guide rail 48. That is to say, the door 
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panel 14 is supported on the side wall 18 of the vehicle body 16 via the 
guide rail 48 and the brackets 46, and moves while being guided by the 
guide rails 26 and 48 by means of a driving force of the slide actuator 
34 described above. 



[0026] 

Moreover, like the guide rail 26, the front end side of the guide 
rail 48 slants inward in the vehicle width direction. In this slanted 
portion, the roller of each of the brackets 46 moves inward in the 
vehicle width direction while moving towards the front of the vehicle 
12 along the guide groove 50 of the guide rail 48, or moves outward in 
the vehicle width direction while moving towards the rear of the vehicle 
12. At the time of this movement, the door panel 14 moves inward or 
outward in the vehicle width direction. 



[0027] 

Furthermore, as shown in Fig. 8, the automatic sliding door 
device 10 comprises a closure actuator 56 disposed within the door 
panel 14. The closure actuator 56 is disposed within the door panel 
14, and as shown in Fig. 10, comprises a closure driver 58 structuring 
control means and a closure motor 59 as driving means. The closure 
driver 58 is electrically connected to the above-described computer 36, 
and in a state where the door panel 14 is slid due to driving force of the 
slide motor 40 in the direction of closing the opening 20 (i.e., toward 
the front of the vehicle 12), when the above-described position 
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detection device 44 detects sliding of the door panel 14 up to just 
before the door panel 14 completely closes the opening 20, the 
computer 36 operates the closure driver 58 so as to supply power to 
the closure motor 59 from a power supply 42 to thereby drive the 
closure motor 59. Thereby, when the door panel 14 is fitted into the 
opening 20, the closure motor 59 operates a lock mechanism (not 
shown) of the door panel 14, such as a latch or the like provided in the 
door panel 14, and guides the door panel 14 to a predetermined 
position where the door panel 14 can be locked by the lock mechanism 
within the opening 20. 

[0028] 

That is to say, with the automatic sliding door device 10, the 
structure is such that the door panel 14 is basically slid (moved for 
opening/closing) by the slide motor 40 (the slide actuator 34), but only 
at the time just before completely closing the door panel 14, the door 
panel 14 is moved by the closure motor 59 (the closure actuator 56). 

[0029] 

Moreover, as shown in Fig. 1 and Fig. 11, a pressure sensitive 
sensor 60 is provided in the vicinity of a front end portion of the door 
panel 14, with a longitudinal side thereof being along the vertical 
direction of the vehicle 12. Here, as shown in Fig. 4, the pressure 
sensitive sensor 60 comprises a cover portion 62 that structures a 
sensor body 61 formed in a lengthy shape with an elastic material 
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having nonconductivity, such as a rubber, a soft synthetic resin or the 
like. A cross hole 64 having a section in a cross shape (see Fig. 3) is 
formed within the cover portion 62 along the longitudinal direction of 
the cover portion 62. The cross hole 64 gradually changes orientation 
around the center of the cover portion 62 along the longitudinal 
direction of the cover portion 62. Moreover, electrodes 66, 68, 70 and 
72 structuring the sensor body 61 together with the cover portion 62 
are provided in a lengthy strip shape having flexibility within the cover 
portion 62, by interwining conductive fine wires such as copper wires 
or the like. These electrodes 66 to 72 are disposed in a helical form 
along the cross hole 64, separated from each other due to the cross 
hole 64 in the vicinity of the center of the cross hole 64, and integrally 
secured to an inner peripheral portion of the cross hole 64. Therefore, 
the electrodes 66 to 72 are bent as the cover portion 62 is elastically 
deformed, and specifically, when the cover portion 62 is elastically 
deformed to a degree that the cross hole 64 is collapsed, the electrodes 
66 to 72 are bent, and the electrode 66 or the electrode 70 is brought 
into contact with the electrode 68 or the electrode 72 to thereby be 
short-circuited. When the cover portion 62 restores its original shape, 
the electrodes 66 to 72 also restore their respective original shapes. 

[0030] 

Also as shown in Fig. 5, at an end portion in the longitudinal 
direction of the cover portion 62, a support member 86 is inserted. 
The support member 86 is formed approximately in a plate form with 
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an insulative and soft synthetic resin, and a resistor 74 is disposed on 
an outside portion of the cover portion 62, which is also on an obverse 
side thereof. Also a plurality of walls 88 are arranged in a standing 
condition on the face of a portion more towards the cover portion 62 
than the resistor 74 of the support member 86. Between these walls 
88 are arranged lower end portions of the electrodes 68, 70 and leads 
76, 78 pulled out from the resistor 74. Also, between the walls 88, 
there are arranged a pair of caulking pieces 92 formed by a metal plate 
material. 

[0031] 

The electrode 68 and the lead 76 are arranged between one of 
the walls 88, 88 so that end portions thereof face each other along the 
longitudinal direction, and are held in a state in which they are 
wrapped up in one of the caulked caulking piece 92 and secured by 
means of welding. Also, the electrode 70 and the lead 76 are arranged 
between the other walls 88, 88 so that end portions thereof face each 
other along the longitudinal direction, and are held in a state in which 
they are wrapped up in the other caulked caulking piece 92 and 
secured by means of welding. Thereby, the electrode 68 and the 
electrode 70 are electrically connected via the resistor 74. 

[0032] 

On the other hand, as shown in Fig. 6, a plurality of walls 90 
are arranged in a standing condition on the backside of the support 
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member 86. Between these walls 90, there are arranged lower ends of 
the electrodes 66, 72 and end portions of a pair of leads 82, 84 of a 
code 80 serving as connection means. Also, a pair of caulking pieces 
92 formed by a metal plate material are disposed between the walls 90, 
90 like for the walls 88, 88. 

[0033] 

The electrode 66 and the lead 82 are arranged between one of 
the walls 90, 90 so that end portions thereof face each other along the 
longitudinal direction, and are held in a state in which they are 
wrapped up in one of the caulked caulking piece 92 and secured by 
means of welding. Also, the electrode 72 and the lead 84 are arranged 
between the other walls 90, 90 so that the end portions thereof face 
each other along the longitudinal direction, and are held in a state in 
which they are wrapped up in the other caulked caulking piece 92 and 
secured by means of welding. 

[0034] 

Moreover, as shown in Fig. 5 and Fig. 6, a mold 108 is 
arranged around the support member 86. The mold 108 is formed by 
an insulative synthetic resin material or a rubber material, so as to 
seal the lower end portion of the cover portion 62 and to enclose the 
support member 86 therein. Also, the mold 108 goes into a gap 
between respective members, such as the support member 86 and the 
resistor 74, or the like, and holds each member from outside thereof. 
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Therefore, even if a foreign object such as a drop of water attaches to 
the vicinity of the lower end of the cover portion 62, the foreign object 
such as a drop of water does not enter inside the cover portion 62, and 
the foreign object does not attach to a lower end of the electrodes 66 to 
72 or the like. 

[0035] 

Furthermore, though not shown in detail, a support member 
86 is provided at an upper end portion of the cover portion 62. 
However, this support member 86 towards the top is not provided with 
a resistor 74. Also, an upper end portion of the electrode 66 and an 
upper end portion of the electrode 70 are electrically connected by 
caulking pieces 92 and by welding, as for the lower end portion of each 
of the electrodes 66 to 72, on the surface of the support member 86 
towards the top, and an upper end portion of the electrode 68 and an 
upper end portion of the electrode 72 are electrically connected by 
caulking piece 92 and by welding on the backside of the support 
member 86. Also, on an upper end portion of the cover portion 62, a 
mold 108 is arranged around the support member 86, and an upper 
end portion of the cover portion 62 is sealed by the mold 108. The 
support member 86 is enclosed in the mold 108. 

[0036] 

As shown in a circuit diagram of Fig. 7, the electrodes 66 and 
72 are connected to the power supply via the code 80, and the electric 
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current from the power supply flows from the electrode 66, through 
the electrode 70, the resistor 74, and the electrode 68 to the electrode 
72. When the cover portion 62 is elastically deformed to a degree that 
the cover portion 62 is collapsed and any one of the electrodes 66 to 72 
is brought into contact with another of the electrodes to thereby be 
short-circuited, the current does not flow in the resistor 74. Hence, 
the resistance value of the whole circuit decreases to increase the 
current value. Here, as shown in Fig. 7, the current flowing out of the 
electrode 72 is to return to the power supply via a current detection 
element 106 which transmits a signal when it detects a current equal 
to or larger than a predetermined value. If any one of the electrodes 66 
to 72 is brought into contact with another of the electrodes and is 
short-circuited, and thereby the current increases, a signal is 
transmitted from the current detection element 106, and this signal is 
received by the computer 36 (see Fig. 10) electrically connected to the 
current detection element 106. 

[0037] 

Moreover, as shown in Fig. 1 and Fig. 2, the leads 82 and 84 of 
the code 80 connected to the lower end portions of the electrodes 66 
and 72 (see Fig. 4) are extended from a lower end portion of the mold 
108, pulled inside of the door panel 14 (to be more specific, between an 
outer plate 112 and an inner plate 114, which structure the door panel 
14), through a circular hole 110 formed at a position lower than a 
lower end portion of the pressure sensitive sensor 60 at a front end 
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portion of the door panel 14, and are connected to the computer 36 
and the power supply, after having passed inside of the door panel 14 
and beneath the window glass 118. 

[0038] 

Furthermore, as shown in Fig. 3 and Fig. 4, on the outside of 
the cover portion 62, there is provided a lengthy protector 94 formed 
with a rubber material or a soft and elastically deformable synthetic 
resin having a rigidity lower than the cover portion 62. The protector 
94 comprises a holding portion 96 in a substantially cylindrical shape 
along the longitudinal direction. The size of the inner diameter of the 
holding portion 96 is substantially the same as the size of the outer 
diameter of the cover portion 62, to thereby hold the sensor body 61 
inserted therein. Actually, therefore, when the holding portion 96 is 
elastically deformed due to external pressure, the cover portion 62 is 
elastically deformed due to receiving external pressure indirectly. 
From a position on an outer periphery of the holding portion 96, an 
attachment portion 98 is formed so as to protrude outward in the 
radial direction. As shown in Fig. 4, the attachment portion 98 is 
formed so as to be substantially the same along the longitudinal 
direction of the holding portion 96. Also an attachment groove 100 
open toward a side opposite to the holding portion 96 is formed in the 
attachment portion 98. From one of inner walls facing each other of 
the attachment groove 100, a clamping piece 102 is formed so as to 
protrude toward the other inner wall, and when a bracket 104 in a 
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plate from having a substantially L- shaped cross-section and fixed to 
the inside of the door panel 14 (to be more specific, on the inside face 
of the inner plate 1 14) is made to enter the attachment groove 100, the 
clamping piece 102 is elastically deformed, and due to the restoring 
force (elasticity) thereof, the bracket 104 is pushed towards the other 
inner wall in the attachment groove 100 to thereby be clamped 
between the clamping piece 120 and the other inner wall. The 
pressure sensitive sensor 60 is thereby fixed to the door panel 14. 

[0039] 

In the present embodiment, the cover portion 62 and the 
protector 94 are structured by separate bodies, but the cover portion 
62 and the protector 94 may be integrally formed (i.e., the attachment 
portion 98 may be formed, at a part on the outer periphery of the cover 
portion 62). In this case, since the protector 94 is not provided 
separately, the number of parts decreases, and since a step for 
inserting the sensor body 61 into the holding portion 96 can be 
omitted, the number of steps also decreases. 

[0040] 

Next is a description of operation and effects of the present 
embodiment. With this automatic sliding door device 10, when the 
operation switch 52 is operated drive the slide actuator 34, in a state 
where the door panel 14 closes the opening 20, the drive roller 30 
rotates to rotate the endless belt 32, and the endless belt 32 pulls the 
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bracket 22 toward the rear of the vehicle 12, to thereby move the roller 
24 along the guide rail 26. With the movement of the roller 24, the 
roller (not shown) of the bracket 46 moves along the guide rail 48. The 
door panel 14 thereby slides towards the rear of the vehicle 12. Here, 
since the guide rail 26 and the guide rail 48 are curved inward in the 
vehicle width direction of the vehicle 12 at the respective front ends 
thereof, the roller 24 of the bracket 22 and the roller of the operation 
switch 42 move outward in the vehicle width direction for a while when 
moving backward. By this outward movement in the vehicle width 
direction, the door panel 14 can be positioned outside in the vehicle 
width direction from the side wall 18 or the vehicle 16 and slide 
rearward on the outside of the side wall 18. 

[0041] 

On the other hand, when the operation switch 52 is operated 
to drive the slide actuator 34, in a state where the opening 20 is 
opened, the drive roller 30 rotates in the direction opposite to the 
direction when the door panel 14 is opened to rotate the endless belt 
32, and the endless belt 32 pulls the bracket 22 toward the front of the 
vehicle 12. The door panel 14 thereby slides toward the front of the 
vehicle. In this case, when the slide motor 40 starts driving, the 
position detection device 44 starts to detect the amount the rotation 
axis of the slide motor 40 rotates to thereby calculate the position of 
the door panel 14 sequentially. Then, the door panel 14 moves inward 
in the vehicle width direction of the vehicle along the curve of the guide 
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rail 48, while substantially facing the opening 20. When the position 
detection device 44 detects the rotation of the rotation axis of the slide 
motor 40 of until just before the door panel 14 completely closes the 
opening 20, the computer 36 operates the closure driver 58 of the 
closure actuator 56 to drive the closure motor 59. The closure motor 
59 operates the lock mechanism for locking the door panel 14, as well 
as guides the door panel 14 to a position where the door panel 14 can 
be locked by the lock mechanism. As a result, when the door panel 14 
completely closes the opening 20, the lock mechanism locks the door 
panel 14, and restricts movement of the door panel 14 in the direction 
of opening the door panel, unless a predetermined opening operation 
is performed. 

[0042] 

Here, if a foreign object which may be an obstacle to the door 
panel 14 sliding toward the front of the vehicle 12 is present on a locus 
of sliding of the door panel 14, and when a moving direction side end 
portion of the door panel 14, (i.e., the front end portion of the door 
panel 14) is about to abut against the foreign object, the foreign object 
abuts against the pressure sensitive sensor 60 provided at the front 
end portion of the door panel 14. At this time, since the pressure 
sensitive sensor 60 pushes the foreign object towards the front due to 
the sliding of the door panel 14, a pushing reaction force from the 
foreign object acts on the pressure sensitive sensor 60. When the 
pushing reaction force makes the holding portion 96 of the protector 
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94 elastically deform to thereby indirectly elastically deform the cover 
portion 62 of the sensor body 61, the electrode 66 or the electrode 70 
is brought into contact with the electrode 68 or the electrode 72 to 
thereby be short-circuited. As described above, in this state, the 
current flowing in the circuit of Fig. 7 flows without passing through 
the resistor 74, hence the current value increases, and the current 
detection element 106 outputs a signal. The computer 36 that 
received the signal from the current detection element 106 operates 
the slide driver 38 to inversely drive the slide motor 40 in reverse. The 
door panel 14 thereby starts sliding rearward, so that a foreign object 
can be prevented from becoming caught in the door panel 14. 
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ms^y^ms^sti. z.<7)k*v>Wfafrb<on 

ERA ( ttchibSts ) ^©E-b yfiflftSsttlz t 

x\ m*<rmffmm±&totfmtiztt: i n 
ux'Z&. ms*>vtfm><7>&&zmittz> 
k mm&im&M&<omtmziff*\ wmzmw 
ik&wmiim^&msmziti . zoxoiz. *m 

-h mm i x »»«t«»»w»±oatt(7M &m&t 
•scot", &®fr<v®W)m&tf%ikix v^rat'Ao-c t 
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[oo i o] tzbx\ xmrnrmmx-a. T&mm 

mizm&±>v(DTv&^®%iztix^h. zff)tz 
mm. ^mmmm.m^wmmt ixm^tz 

x-cm (t%b*>, mm mttzmmhhvm 

[ o o 1 1 1 xmmmm^h i jzl&six o 

■f. wtiA<o±##K&Mt!>. zzx\ *mmmtti 
mx-^mmm^tixuitzib. @j±*yyco± 

Z t tfX% , #fSttomf> fiMa^iSM 
T'<7)jSflE-fe y^O^i&if <^\m< tZ t tfX' 

m±x>%h. 

[0012] m^2im<7)&wmwmw,±. mimi 
*>. 

[00133 mmi8.vmfflmw.x-te. mm±>v 
<vTffimm®mzmft>titem#7xcoT^£>oi> 

[0014] n$iR3et[^siiBinmtt. mm. i 
w.mimmw^mm^ixht^\,z^ 

nmtix^h. 

[0015] mm&commrms.x'te. m&m 

®m»<7)fiUmZtiXi5 0 , *JE-fe vi**>T»B»fttf 

«¥S*WM*»^«1IW* i 3 %Z t \±%< . SE-fe v 
[00 16] 

fftsiMraau: \jx<h^%x^a h F7i«i os- 



1 4 mm tstix^i . c tfo ht^°^p i 4 »i, mto i 
6«fflysi 8 (h^bs) 'wmmm&mt 
ixmztitzmnm o^m vmz t tfx-zix 
omfontixti*), ta. mnU2o^m r )&LX' 
mn®2 o m±it:imx'\t. yt^iv 1 4<wvm 
tmtwit i smmmt mm-£%h x o izmj& 

[0017] <I OF7A*;|/ 1 4 OjJSgHcti. Tfr^ 
WttTBBP UzWZMVXO Y7 7 U-Al 1 6//-* 
W£tStf^ivC*3 0 . KTVt** 1 4 (C^tt^Tt 
145^ 1 1 8<0Jg#£fitj£LT^.g>. 

[00 18] H8Cw8<XftJ:'3t. H7a'*;U 

1 4iOT«g|ifc{im«i^fS)l*Hli| / M*]ftrMai$it7t7'7 
* y H 2 2 tf-fomz®feZtlX V . H9t^StL4 
J: die :o7 , 7y7h22«WCIiD-524*s 
IKSflTfc 1 ?, mz, o-524(i$Ml 2<7>7n?7 

2 6«flMI*rt|j'|«ffl^S«LT^*. Z(Oa-y24 

\t#4 h p-;p2 6 1 amkx&nLtetfbmttm 1 

2 o«racfirftt:»-jT5BWrc* &£o iz^ X^h.iB. 
Lv H9fcw?il6 J: die. #M HP-;L-2 6co$IS^ 
WiMWBIMl. mr»t'**S*|p)rt(I^[6lttTlg#ILT 

r. 0-5 2 4*^1 1 2<nmm*<&mi.^msn 

rSlrtil^WL, fiUBl80»IH*H>lJ'Hi"C*Wl 2co 
mWiMzftt-iX^J HLTV>fcHT^^-;H 4A»« 
^|6ll*lW^fiLTPPa52 0>\K^ , 9jZ ! tf. 

n-5 2 4 *«*pi 1 2 of»ffl^?#«i t^mmm 

ffl^l!)L-C^ngP2 0A.^f O^TV^ HTA^U 
1 4*« 1 8«)««*rtlWi^»»LT»Wl 2(7)15 

[00 19] &tz. m9l t Z7jk%tlh£o(iZ. HA HU- 
/P2 6 0$e*|flJrtfllfc:{4«iai 1 2 «0±T*|6]^Wig 0 
tUM&rsr-U 2 8 iig»o-7 3 0*^(t^>ixTfe 
*)t&2>Ol> H 3 2 *^tt0SiiT V ^ . h 

3 2 £{i_L3£ L^r^ ^ -y h 2 2 tfHffi&fiTfe 0 . H 
SSg^P h 3 2 <*>EHEfc «t 0 7*7 7 h 2 2 *»»IW4 1 
^ HP-;U2 6^-5to-5 24*%»L, fit H 

[00 20] lBKia-5 30(i» 7n7A^;WglPJ 
lzm&Zi\X\^Zy4 HT^f-iX-^3 4 (0S# 
Si) ^MSilTfcO. H7^iX-^34t 
RttfefUiWKl^St LTOX5-f 0 (01 

0#S1) <?5lHtt*lcJ:->ri!Hr<;l'h3 2*'En6t6J: 

K7^f-jLX-^3 4{4*iJ«¥a*»Bgf«)^5'f H 
H9^f A3 8^flliT^*. ^.7^ Ht-^4 0(i^7 

H H54" a'3 8 UT»Jffl^S*«)S1-S 3 y e a 
-^3 6^\mme«^$ixTfc , 3, ;c7)3y 
h^-^3 6^^-LT»Ml 2c0llK^3fif#(;I5<t<5^ 
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^$tf^7^5 2£$ftlT3>ea-?3 6'V(9r 
%.<r>m*rkhZtX'Xy4 F7?f-AX-:?3 4£ft 
m^M-^±^XV7^)V\ 4£Zy-<t F 
W)) Z-t&ZbtfXZhXolz^iX^h. 
[002 1] 01 Oiz^ii&iio^ znxyjvr 

m.M.^tH^S4 4it. Xy-\ F^-^4 0^IHtKtt. 

0*=£B&) <D®tltiHzttmiXmtft>tlXt5*). Xy4 

[0 0 2 2] ±^L^X^-f H^-^4 0<75HHeW£O|II 

mt. ffi&^zftix&ijm^imztL, z^tatim 

<r>®mz£*). lto-5 3 0 (09#H3) fr'IDKLT 
i^a^l"- F 3 2 # @e L , F 7' 1 4 WX 7>f Kt 

*t±, ia^mmm&izitmt. w=, ^ai^wo® 
fomtw&^wmmnmkmzRMti. zcotz 

XyJ V*-?4 0(0m]mfr^<n®%fflc?)\B\&M. 

[ o o 2 3 ] &io. zc^m.miamw.4 4*>«mw>-w 

bLX\t. mMtmzmk-t&mMlz^W-Z-fifa 

ttix^-thm&x >j -y f sungnH o izmMn 
mizBj&t&tmz. zvmim&mtsj: oiztxft 

#***WI£*?*IMU 0«£Sg*«LT^'J •/ F 

commmMmm^mmimvizwfeftmizikMtf. 
iz%mj&zhKmm&wv\/xfr^mj>m®%&z 

«£^*31lilR*iHBtf-S - k TBe*i<O0«ftS:*it} 

[ 0 0 2 4 ] ifc s *WfcO««Tlis <a«&iti§§S4 
4iiX7-f F*-*4 0O|3]|lM<0ige*£&ai**» 
o {ia^£B^l4 4 flfcR* t> 

^T-(i^< , F7^*/F 1 4 D&B&Bft&WilS&tt 

*/H 4<r>(mm&tl®&<0-W\t LXit. Ml 
(f, 1*7^**1 4<9rt{||fc$S^?£g{tl>fc££s 
1 6 0)H£ 1 SX'V 7> 1*JV 1 4 jWJrJgffili fx 



*££J»£tf>ffiliT FT**^ 1 4 F 
[002 5] 131 ltiRStl* <td fc, HTvt* 

;p i 4(o±TU^'pmut±mum^iomm^ 

VXmttiZtlfc7y7-vV4 6imVhtlX^l. Ztl 
t>e>yy*>yh4 6<7)ft%mzten-y (H^Bg) 

mit>tix&*). W/Wuwwf 1 2<vm.&mizm 

htitzJU VU-JU4 80)#4 V-M5 O^iktfAtbZti 
tz-mX'XV&fr. ZCDtfJ KU-^4 8IC»->T«W 
•tl.. t^rt)*>, h'7A-^H4li, iJ4 FU-/W4 8 
Mf7y*r -y F 4 6 ^^LT*«: 1 6<DM& 1 8Mdf 

mjllzXiXtfJ VU-Jl-2 6. 4 8fc*rtSitO^» 

[0026] ^''f h'W-;P48t^ 

6 k n«(z IWWB3W*BJ|6lrtli^6|JtT«« L T V > 

YV-)V4 8<r>fi-i H»5 OCftSTSIl 2^15^ 

Mil* Loo«|*|ft|««^»r * . - <?)®®mz ¥ 
T^U;H 4* 5 mi|g*"i*ii*i5'h A ^ili1-l>. 
[0 02 7] H8(ci^S*i.*J:3fe:. U%Xy4 
H KT^a i o« HT^cjM' 1 4 WrtSSfcESSftft? 

ixl> i d , ^ a— *f T^f- 5 6 li H T-'^P 

1 4«oi*j«fc:i«s*vr*$ o . ww^a^itisr* ^ a 

— tfF7-f^'58i:iEKl#SktT^o— f*-95 
9b*ffilX^&. ?v—fVy4J<5 8li±MUz3 

-^4 0<7)IBSl73lCJ: , 9raPa2 0 5-Hit-ri.*r6] (f 
4*>%» *M1 ^HTA^H 4*^7^f 

\*Zitt>tlX^hffl&X\ H7A^;H 4*?jflPg|52 0 

^36 o— f Y y A A 5 8 *SM|sl/C ^ o-if ^~ 
^ 5 9(C«S4 2*»<oO«^Sr^$-frTlE»$-ti-|». 
ZLtllZi. 0 . ^ P— V*-* 5 9 ifi ¥T^)V 1 4 
□«2 0^ttcftii*<i*Kt HT^'^ 1 4 fcfgtt^il 
t7 7ffOH7^H4^n 7 ^Ii 

amz-t&tmz. z <rmu& 2 0 wza\^x 
mmizi 1 YTmfr 1 4 00 7 

H7^H4li<. 

[0028] -r^i?*>, ^gWx^-f 0T 
ti, W5l:X7^ F^-^4 0 (X7'f( ; 7^fai 
-^34) tCi-jthTA'^U^?^ F (BBBffi! 
K) FTX*4'14W^ffliSiWfJttt^o- 
9 (^n—fT^f-AX-^5 6) tJ:-5T 

K7^**14*»»S*4aiJSk*->TV^. 

[0029 3 $ 4>IC. H 1.RVH 1 1 IttZtlii o 
(c, F7^*;ui40fWMfi«fc:li*fii 2co±T^ 
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TV^ft. ZZX\ ENC^h.ft.Hfc:, 

W>*»6 2tr«iT^*. «I<^&a6 2<7»(=(2Blr 
ffl+^tt (03#g§) <0+«L6 4^ft«56 2<Oft 

SEttLTO*. ft&«6 20lW£ttMltVO* 

«-ft*6 2k«tc-b>^*6 1 £fl| 
)£-t4Sffi6 6, 6 8, 7 0, 7 2iMWt>tlX^h. 
Ztl$> (DWM 6 6-72 I2+37L 6 4 tf) +*j5^T'+* 
T16 4 Srtf L T S^fcStH Ifio+^Tl 6 4 T « 
tttt£KI3*u +*?L6 40rtffl»^-*Wfc:ll*S 
*ra>4. Ur**-5T, $*&«64jWJWB8B-f4£k 
T-m® 6 6 - 7 2 (if|» , ttiC . +*?L 6 4 #8Hx 46 

Kk^A«6 2mmzmti\*. «®6 6-7 2#st 

A/C, *ffi6 6a*WS6 8X(iM7 2i:«ttU «v> 
(4W67 0*»M6 8XI4WI7 2 fc«j»l/t»lM- 

4. *Hfc» 6 4 tffgjt-ttLimm 6 6-1 2 ht 

[00 30] *fc. B5fcjjSS*l4J:dfc. **»6 2 
0*K5rW*I»fcU:. aJMM*8 6*<lSL&**VCO 

5 . Z cr>3ffim 8 6 12 , «HttTl.oflHl^iSfflB 

*fc, £J*S»8 6«*£ffi7 4 J: 0 t^&i56 2<gOS 
^>*«K:J41«S<0«HI8 8*»±KS*l-rv^. Ztlh 
cr>W&. 8 8 <9E!fC(2£«i 6 8,70 CDTSSB k , Sffi 7 
4*»4>gi&tt!S#lfcy-HtR7 6, 78*wa§nx^ 
ft. IB0tt88OHIfc:tt. AWBHCJ: 9»J««<i 
fc-*f co*» Lfrft 9 2 IMS. 3 ixX V * ft . 
[0031] W6 8k U- 7 6(2, Jtt<WH*ifi 
^^^frfifcft^TSUeSfiarf ft A d fc-3rc>Hffll 
8 8BHcEB3*U *'Lftfe<XJt-*0*>t«)>Tr9 2fc 

*3*iTH4. «ffi7 0kU-KI&7 8(2, 5Kfr 
*tf)«IIi 8 8 RNZBB8 tu *» W> fe^ufeflWO* btf> 

9 2 tc j o&*mtixmxim2tiz>bmz®m 

fciOIWSftXHft. £*Hci9. S®6 8kHffi7 
0UJ£ti7 4S:^t"r«RWfc:««S*i4. 
[0 0 3 2]-*, 06t^8^fti3t, 3d*»*f8 
6<Og<Ii;:(218&<9«££9 O0«4RS*VO>*. iix*? 
<0*ga 9 0 OlBItttmtt 6 6,72 cOTSgB k , 
KkLTO3-KS0O-*foy-b"tl8 2, 8 4 Oil 
abMEMSivtuft. 4fc. «aE9 0«B(ctt«Ht88 

fr9 2jWHl«vCH4. 



[0033] Off 6 6 k y-H«8 2(2, JRjTOmW 

9 0H£KS3*u *>Lft4>iut-*<i0*»L«>lTr9 2fc 
«t 0a*ainfcttJBT«$S*i4i:*t»«t J: OH 
*3iVO*4. «ffi7 2k i ;-H«84l4, 35W 
<0«»*«-t<0ft#*l*|ti&-3TSv^»l*l1-4 J: 3 £tt 
*^>«B9 0BICEB$*l, frUb6*ufcflKr«>0»U<> 
*9 2tcj; •5fi*a4<xfc«BT'a»$ii4 fc#fc»S 

[0034] H5aVH6fc*S*l4J:3fc. 
3dWW8 6«iBWctt*-^H 1 0 8#BMtMvO> 
ft. £W6-;H< 1 0 8(H6Btt<i0^««fliS«v^4rf 
A*rfcj:0««**iT*lO. »ft*6 2«TW»**fjh 
LT^ft k*fc3H*aW8 6 £*«0rt«fcJtAt,-O* 
ft, iOt-^Hl 08(2£ftg|!#8 6kiB;Si7 
4 OlBWtfD«ttf OBRBC A 0 a^JS 0 , #S5« S: * 
^hffl*^«^LTV>ft. iOfcA. ^^6 2^TJffl 

*a»?5S**««At - 4 Z k (2=5: < . t fc » Hfii 6 6 - 
7 2<OT«ara^Sft3& t f«M-4ikJi'fl:^. 
[ 0 0 3 5 ] *fc, »«5r0^» L^rV W, 2 
0±SSPfct^gPtt8 6^1S(t^TV%4. flL, ^ 
<0±«<0$«rtlSH8 6(c(2Jg*t7 4liRI*6*VOv5r 
V\ ±il<7)S^g|5«8 6c7)^lfflT-mffi6 6c7)±« 
k «ffi 7 0 (7)±«SB k * J «mffi 6 6-72 OT*i5 1 

0 , »Stt8 6<7)SffllT-«ffi6 8cO±S^t«fii7 2 

<r>±.imtm>Lm9 2tmmizx w%mz%MZ 

tlX\*&. $^>(C 9\-&&6 2<r>±.m&X't>3ffimt8 

6<^mmui^-)i'\i i o 8A { g(t^^Tte *) , HAti 

6 20±SgE(2 ; E-;PFl 08(cJ:^-CK±$ix, S» 
SW8 6tt*-;PKl 0 8rtfc*tA3*VO>4. 
[003 6] 07<7)ESIE|{c^8^4J;d(C. «S6 
6, 72tt3-K80Sr^LT«ai^jNK**irJ30. 
«8bb>^O«SKUtM6 6^mi7 0. J£fit74, 1 
Si6 8$-^tT«ffi7 2^w£flft«fc3(C^oTV^ft. ^ 
SSB6 2*««fl4S«t:3HE0eLr«tt6 6-7 2 O 

totoMmmscimth t , «ai(2}gta7 4 &mt>-r 

ft. iiT', H7t^Sitfti5(c, «ff7 2*>^atfl 
aSJfe«S5ttJ5fte«JJU:<0«SSrttaj-f ft k ffi-^Sr^fit 
ft«a^tti«^l 0 6 SrtfLTWsR* J: Sfcfc->T 
fcD, «86 6~7 2<0ffn*>*«SWILT«»L. Itl 
(CJ: •3HE«tf t ±#W-4 k , mJiE^tB*^ 1 0 6*^<i# 
A^ftSix, iOfi#li«SE«aiS3R^l 0 6k«^(c 

mmtix^&3>VA-?3 6 (hi o#bs) ^gfi 

•Tft. 

[ 0 0 3 7 ] 0 1 RVH2 (C*§ixft =fc o t, « 
S6 6, 7 2 (l24#Sg) OT«SP^^8h.^3-K 
80O'J-HIIS2, 84tt J E-;UHl OSOTSSP* 1 



mtazii. vtjuiu i 4 <oiwiafc>«E-fe 6 o 

IX , HT^*A- 1 4 ( i OSMItmi tf . H 7 
1 4 *flOT*9MK 1 1 2 fc MR 1 1 4 DM ) a, 
FT^*;H 4«>rtireflOJtoJr9* 1 

[00 383 03atXI2l4tc^$ix«.J;5(w, 
999 4tt*<0^#Wfc^TWP3R»ttl: S*i.fcft 

tctt, #ft$9 6 iM&wrcmastoth - 1 

]Rf«B9 835^aj»«S*i.TV^. BM J: 3 

fc, W«ffl9 8J4fla$a9 60^J5rianc»oT«-« 
t«W3fttV^. Kft»9 8tU4fi*r»9 6i: 

liKttfflSMottr Ha Uc i o o ipm&tix \ * 

I). -KDlRftijSl OOOTSV^KJtlflJ-firtaod^O- 

flTfc 0 , JRffiJI 1 0 0 l*J^ VTK*fr 1 4tf>rtW ( X 

OBUCIi. 1 4<DrtMBf) A^gjgsfutUrHiL 
ffR«0««^7)-7M 0 4SrA l ?aS*l>i:, $ 
8*1 0 2JWHHWU tv&j&j W&h) X7~y 
try M 04 &JRttM 10 0 rtOffi^cDrtMJKMffiE L 

If 6 0#F7><*/H 4N!5g£ix!>. 
[ 0 0 3 9 3 . #3S*0#!ircU:> 6 2 t T 
Df? ^ 9 4 1 L**>\ fl-&SB6 2 To 

r??94££-ttfcLTiJ:0 *hffeS!6 
2OttHHWcRtf«9 8*#j£l/CfcJ:t0 . i<0« 
7of? * 9 4 SrJSdftTaWt^kvjagfftjfia* 

[ 0 0 4 0 ] fcfc, *H5feO^®c0^fflMtX{c^to 
HTWHt*. FFTilBl OTIi, FT 

5 2£iiftU X5-f F7?^iX-?34£iraS$tf 
St, »n-7 3 0^'[HiKLT«^;H-3 2*>[HllK 
U &*S'^h3 2a t :77*?h2 2£*ffll 2<t« 
fflK?|o5I0, 2 KU~;P2 6t^oT 

flKrfS. diltf#V^7^7h4 60D-5 (Hiptt 
B&) h&tztfA KU-;U4 8WaoT#IW-i>. iixtc 
ct-oT. F 7/ 1 4 1 2 <7)f*^^X y -f Hi" 
i. ^<IT\ ««tl 6^>f FV- /M SJi-eiOBuSSC 
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imm 2e)W%)5$mm^&Lx\^tc#>. y?y 

'■>Y2 2<F>n-y2 4*?WfcA4 -j^A 2cr>a-ylt, 

w.wijftftW'^&mz x o , tt7**iu 1 4 imw 1 

1 4<iffl!lSt 1 8*WHS:tfcfrA4tytT*?-f Hf 

[004 1 3 -3k mnmommztiKiimxim 
WMZGit. Y7^*)vi 4*m<mt\t$ttum 

K«n-9 3 0ifi®&LXms&^)iy3 2 two.*** 
im<)V F 3 2 ft? y / rvY22 1 2 *>tW5rffl^ 
3I-?3S&. dixtciO. F7;**;H4#»ffil 2<TM 

-^4 o^mettoiaiejft^tftffi^mL. H7^-^ 

1 4 <0{flfll!WK>3WJ Zti& . *LXs V TH+fi' 1 4 
tfMntf 2 0i:«a«l*lLT^ HW-;l/4 8c7)«ft{C 
^•oT H7^*yH 4 3i*»Pll 2<0MttTl«Jrtfflkv«(H 
L , H 7>**)V 1 4 2 0 *^ffli"4 fiifOttB 

tih&xwxjj H ; e-^4ooiiwE«<!O0c*fflar 

&iB33!g4 4 aetata fc, 3ytW36^n- 
-TT^ fai-^ 5 6 eo^ o-if H 5 A K 5 8 2rM^ 
U ^d— f*-^5 9*JBBS**. ^d— ft-^ 
5 9(4 K 7^°^;U 145ro.y^tS ?tft^o •/ ^ 

"PH7A*/H4*W<. ^tlti 1 ), H7^*;H4 
imaU 2 0 5r^»fl» t , u -y ^ISffllji* H 7^^P 1 
4ln 7 ;U m«cOMW*#5r LTJiHJ < JSrrfijAuo F 

[00423 »M1 2<Ofd5r^|6jttT<OKTA* 

*/H 4<nxv4 FcofZmizKh «t 3 ttmitf Y7^ 

4 F-tS KT^-^/H 4c7)^|d^|6)«g|5 (-«rjb%. 
Y7Jl*)l> 1 4c7)luffig|5) j^Hft^SftL* 3 Mth 
t . Aftti F7^'^ 1 40tt«WtRft6iife«E-fe 
y^6 0^3fti-ft. 3c7)i;#, «E-fe>^6 0ttH7 

mZ-£X*y**i*6 l<0^g?6 22rS«Wt®tt 
*4 1 . ?h*S5 6 2 |*I<7)«S 6 6 ~ 7 2 c^Mix* 1 

■ftcaaxs/ift. ffisft^isuTmssMiaj*^ 1 06 

mitzayf J .-i'3eitXy-( YVy^^38im¥ 

ix *y 4 v*-*4o&Hiamzit&. ztuzx 

fcft, F7^^;P 1 4 t«t & Wfc<0»y*a**|»±TS 



[0 04 3] ZOXolZ. #g$)X74 FF78S1 0 

tit* h 0)fflE&f) £ l&$n LXfioh 0)X'fo h tzfr> . S*W 
fc, £M?&Offi£#F7m^l 4^7^ HOS* 
2^»f«ffit{iM^ : S:V\ L£* { oT. F7^ 
*/H 4 fcff^X^-f FStf&^cx^-'f F*-* 
4 0^1g®^^L^iIfK'F7A-^;l/ 1 4^X5^ F 
afe!«I$flTOl>tt®^, F7K*/H 4//H8Pg|S 
20£Wt£-S> (£WI>) ttifiKX^ F*-?4 0 

&%tix ^imx-m^m^m^x^ & . # 

F7^'*;H 4tfl»ijPliB2 0£Wt£l> (^Wr 

zmmizM±x'$z. 

[0044] tZ\bX\ *iiJ^.7'f FF7ISK1 0T' 
it. ±.®Uz£olz. SE-fey9"6 0^TSaiT'3-F 
8 0tf®WtZtlX&*). lfri>. £<03-F8 0tiF7 
1 4<7)fiff«gGO!SJE-t y?6 0c7)T«S5J; 0 fcT 
3frK^j££*i;tPtfLl 1 0 5rSjiLTF7^^;H 4W 
iW^ll^ix-O^. ZVtztb. SE-tr>-y6 0O 
±Sa5T'$MU Mfc, F7^*/H4<0_bffl (W*. 
<f, F77U--6.1 1 61*1) (cn-FSOSrii-rrtt 
Jt^'&i:. ffif&B#£:fcttS3-F8 0c7)Rffi<aa(7)gEi3 
S^'S<n-F8 0OK l 3lllL*^i:^l». L£#o 

-t , a - f 8 o <?)Mkmizm hummmti. 3 
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1 4(o«iiffi i*hk 1 1 4 ) y» 
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1 4<r>ftmX'3- F8 0 SrKO 0-f ^(cli^W 
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[0046] $ t>lZ. mm*>V6 OOTSgPT'3- F 
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< <*)mixmmmm?>E®m£ 0 fc Threes 
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[ 0 0 4 7 3 A^#tt»2»l<^/C*:»t&7C«): 0 
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OftltTSHM-iW:. M^5-f F-ri.F7A-.^U 
1 4 'Vigftlrr & t tixtf . S-TtX*) (Ol^M-tmz F 7 
1 4MgM-fl. „ £ T\ aJBE-t Vt6 0 fc 3- 
F 8 0 t <7)^^* J !Sff * 6 0 COTSSB t Zi\X V > 
l> , F 7> 1 4 CO H»c9±ij»fe5$ £ T 
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o ^(tT-^^tti $rff o mf&X'hi?zrf. mm. 
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oTt* 5 . tFiJxtf, ®E-tr>'^6 0cOTSlB!l^P [ 3?Ll 1 0 
frb¥TK*hfr\ 4^>rt*fc#ALT F7^'^;H 4c0 
rt»T«EE-b 5^- 6 0 k 3- F 8 0 LX fc «t 

V\ 

[HI 3 *«B^-HJS^.%tc^l.g«)gBM^B^a 
[02] *%^>-|dfe<^!B{cffiigfiiB8BSIil^a 

fflL^*w<oF7A-^ (^»*) <rm»m*mm 

[ H 3 3 ®E-b y^BfrBHT* h . 

[04 3 iSE* y-t^«jt^^-r#l«0T'$) & . 

[05 3 SBE^Vf-OTJiaSfiftSa^LJtTBnRliB 

[063 «E-fe v^T*BaB!MS * fifc* LfcWBWIBH 
X'hh. 

[073 iSE-fe y^@S«0T'S) § . 

[08 3 *m<?)~mmcommiz®z>mfflmmEzm 
m Ltz<m<nmfr t> mwrnx-h i . 

[09 3 YTn^iv (9Uf4c) <OBIWI«*ij^«HRH 
[010] *^c0-^]||^®(cfll»g»g3HgS^ 
[0111 **«o-HSt<^BKffi*giilBBasI* 

jiffl it&m<mtifrb<r>mmx-h%> . 
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10 i It* 5 F F 7^S ( gKMRHI ) 
1 4 F7A'^U (^i)f*) 
3 6 ayfz-^ 

3 8 X?4 FF7^^' (iWW^a) 

4 0 X7-f Ft-^ (SBiJ^S) 
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